MATERIALS

Reagents
• Artificial cerebral-spinal fluid (ACSF). <R>
• Internal solution for patch clamp. <R>
• A Fura dye purchased from Invitrogen -Molecular Probes (Carlsbad, CA) . Available dyes at different dissociation constants are: Fura-2, Bis-Fura-2, Fura-4F, Fura-5F, Fura-6F, Fura-FF and Mag-Fura-2. <R> • JPW1114 (Invitrogen -Molecular Probes). <R>
Equipment
An upright microscope configuration for simultaneous membrane potential and Ca 2+ imaging from brain slices is described in Vogt et al. (2011) and illustrated in Fig. 1A . All components for dual illumination and dual imaging are commercially available from Cairn Research Ltd (Faversham, UK).
Briefly, the epifluorescence port of an upright microscope is used for Ca 2+ fluorescence excitation at 385 nm. We recommend using 385 nm LED illumination, for instance the OptoLED from Cairn with the band-pass filter FF387/6 from Semrock, Rochester, NY. UV light is reflected to the preparation using a ~500 nm long-pass dichroic mirror (for instance FF506-Di from Semrock). To excite the voltage sensitive dye, the light from a 543 nm laser (for instance model MLL543 from CNI, Changchun, China) is used. To obtain whole-field illumination, laser beam is expanded to be focussed onto the backaperture of the objective using a separate epi-fluorescence condenser attached to the front port of the microscope (Cairn). Reflection of 543 nm light and transmission of both voltage-sensitive dye and Ca Cell overload with the voltage-sensitive dye has pharmacological effects (see troubleshooting).
Variants of this loading procedure are described in Canepari et al. 2007; Milojkovic 2007; Canepari et al. 2010 .
2. During and after the staining procedure, the resting light intensity from the soma should be monitored using very low light intensity. Overexposure of the cell to high-intensity light produces photo damage (see troubleshooting).
3. After staining termination, incubate the slice for 1-2 hours or until the voltage sensitive dye is equilibrated in all parts of the neuron. Incubation is necessary to allow the diffusion of the voltage sensitive dye into distal processes (see Fig. 1B ). Perform staining and incubation at room temperature to preserve the functional integrity of the preparation.
4. Imaging experiments can be done without re-patching the neuron. However, during incubation, a progressive loss of the Ca 2+ indicator is usually observed. To maintain the Ca 2+ indicator concentration re-patch the neuron using the internal solution containing only the Ca 2+ indicator.
This step also allows obtaining simultaneous recording of somatic membrane potential and the possibility to inject current in the soma. 
RECIPES
• Suggested ACSF (mM): 125 NaCl, 26 NaHCO 3 , 20 glucose, 3 KCl, 1 NaH 2 PO 4 , 2 CaCl 2 and 1
MgCl 2 , bubbled with 95% O 2 and 5% CO 2 .
• Suggested internal solution ( 
